The Slovenian territory is, geologically speaking, very diverse and mainly composed of sediments or sedimentary rocks. Slope mass movements occur almost in all parts of the country. In the Alpine carbonate areas of the northern part of Slovenia rock falls, rock slides and even debris flows can be triggered. In the mountainous regions of central Slovenia composed from different clastic rocks, large soil landslides are quite usual, and in the young soil sediments of eastern part of Slovenia there is a large density of small soil landslides. The damage caused by slope mass movements is high, but still no common strategy and regulations to tackle this unwanted event, especially from the aspect of prevention, have been developed. One of the first steps towards an effective strategy of struggling against landslides and other slope mass movements is a central landslide database, where (ideally) all known landslide occurrences would be reported, and described in as much detail as possible. At the end of the project of National Landslide Database construction which ended in May 2005 there were more than 6600 registered landslides, of which almost half occurred at a known location and were accompanied with the main characteristic descriptions. The erected database is a chance for Slovenia to once and for all start a solid slope mass movement prevention plan. The only part which is missing and which is the most important one is adopting a legal act that will legalise the obligation of reporting slope mass movement events to the database.
Introduction
Based on the research made in the early nineties, R i b i~i~ et al. (1994) estimated that there could be between 7,000 and 10,000 active landslides in Slovenia. The damage caused by landslides in the year 1993 summed to 4.8 ‰ of the GDP (P e t k o v{e k & Maro l t, 1994). In the years 1994 to 2003, the damage caused by landslides (and avalanches) summed to 84.8 million € (SORS, 2005) , excluding the remediation costs. In the last decade global climate changes probably caused several extremely large landslide events on the Slovenian territory, which were not observed before. The latter represent an additional, much higher burden to the state and municipality budgets. In rare, but extreme situations, the landslides resulted in human casualties.
Landslide databases in other countries
Worldwide there are numerous landslide databases all of them with a common prerogative -landslide databases are constructed to study the evolution of landscapes, and are mandatory to ascertain landslide susceptibility, hazard and risk. To better understand the motive for the creation of a National landslide data base in Slovenia it is necessary to overview the status of similar projects in the region and European Union.
In Austrian province Burgenland the government has funded a project the main objective of which is a systematic collection of data on historic and recent landslide events, as well as a comprehensive cause analysis (K l i n g s e i s e n et al., 2006). Based on recorded landslides and their triggering factors, the probability for future landslides was calculated with spatial statistical methods over the extent of the study area. The purpose of the resulting hazard map was the delineation of landslide risk zones to support decision makers in local and regional land-use planning.
In Italy an Italian Agency for environmental protection and technical services, Department of soil protection and land resources -Italian Geological Survey has constructed the Italian Landslides Inventory (IFFI Project), which aims at identifying and mapping slope instabilities over the whole Italian territory, based on standardized criteria (APAT, 2007) . At present there are about 460,000 landslides included in the inventory. The IFFI inventory represents an important tool for hazard and risk assessment and land use planning. Through the project's website users can explore the geographical data and obtain detailed information on the most important parameters of landslides in Italy. The database is in Italian language.
In the early nineties in Italy a project called National Research Council's AVI (Damaged Urban Areas) Project archive was undertaken to collect historical information of landslide events and floods in Italy and was aimed at helping the regional assessment of landslide and flood risk in Italy (Guzzetti & Tonelli, 2003) . The project was designed as a very broad data and information collection campaign and at the end it included 32,000 landslide events from the period between 1900 and 2002. Based on the data from this landslide database Guzetti and Salvati (2003) In France the national landslide (BDMvt) has been in operation since 1994 and is maintained by the French Geological Survey (BRGM) with the financial support of governmental institutions (BRGM, 2007) .
The Swiss Federal Research Institute WSL has been collecting information on flood and landslide damage in Switzerland since 1972 (Hegg & Fraefel, 2005) and has since than collected over 15,000 events including the damage aspect. It is not clear how many of them are landslide events and how many flood events.
British landslide database currently holds over 14,000 records and it is updated every year with around 2000 records as new landslides are logged and ancient, degraded landslides are identified (BGS, 2007) . The sources of information are numerous, the majority of them are derived from published British Geological Survey geological maps. Other sources include commissioned and research studies, including the Department of the Environment National Landslide Database compiled in the 1990s, and a number of regional databases compiled by the BGS since the 1970s. The information is stored in a digital format and is among other things used also as ground control for developing and improving the GeoSure national landslide susceptibility dataset.
In the past there weren't many landslide events in Ireland. Recent events indicate that the landslide hazard is increasing due to the development, land-use expansion into potentially hazardous areas, and due to climate changes. The Irish Landslides Working Group has undertaken the task to erect the National Database of Past Landslide Events. This database will serve as a foundation upon which a better understanding and mapping of these hazards will be built to better cope with future landslide hazards in a form of mitigation and managing (GSI, 2007) . The project is in the starting phase.
In late 1980s a UNESCO Working Party on World Landslide Inventory (abbreviated WP/WLI) was initiated to assist the establishment of a detailed list of the world's landslides. There have been some results on thesaurus and definitions of slope mass movements (WP/WLI, 1990 & 1991 B ro w n et al., 1992) .
Based on the "2006 Tokyo Action Plan -Strengthening Research and Learning on Landslides and Related Earth System Disasters for Global Risk Preparedness", the International Programme on Landslides (IPL) Global Promotion Committee was established by International Consortium on Landslide (ICL) members and ICL supporting organizations (UNESCO, WMO, FAO, UN/ISDR, UNEP, UNU at the United Nations University and Government of Japan) (ICL, 2007) . One of the Consortium's main goals is to maintain a database of the world's landslides. (ICL, 2006) .
National Landslide DataBase
With all the above stated, several Slovenian Ministries expressed the will to finance the construction of the National Landslide DataBase (F a j f a r et al., 2005; R i b i~i~ et al., 2006) which is in fact a Slope Mass Movements DataBase since it comprises events of landslides, rockfalls and debris flows. In the following text it will be referred to as landslide database and the word "landslide" in the text should be considered as slope mass movements in general. Some of the work, such as gathering a part of the slope mass movement data and transforming these into the digital format and later into the GIS was done in the 1990's with pilot projects (Ribi~i~ et al., 1994) . The stamina of the researchers (and financing) unfortunately diminished and until now not much was made to gather the landslide data into a common database.
Nowadays, an up-to-date landslide database is vital for the activity of the Ministry of the Environment and Spatial planning for gathering the data on imminent danger (geohazard maps), and for coping with the issues of prevention and remediation due to slope mass movement events. Practically every day new slope mass movements are created, either as a consequence of natural or human activity. Related to the removal of consequences due to the slope mass movement occurrence, usually there are huge costs, which are partly compensated by the state. Additionally, the Administration of the RS for Civil Protection and Disaster Relief that deals with the implications of disasters on people and property is interested in the use of landslide database with the aim to organise a prompt response to slope mass movement threatening events (equipment and local community shifts). Hence the urgent necessity for an up-to-date landslide database creation.
To sum up, the project goals were: (1) to establish an up-to-date central landslide database which could also be used for other natural phenomena, (2) the construction of an information system that would allow different users to use the internet application for registering and reporting new slope mass movement occurrences, and making additional changes or correcting the data already stored. The database would represent (3) the basis for spatial analysis of slope mass movement distribution and (4) the slope mass movement data could be distributed very fast to different users in accordance with their privileges/rights. Also the database would serve as a foundation for the modelling and production of geohazard and georisk maps of different scales (5).
Collecting the data
The existing slope mass movement data were acquired from different sources, from the Administration of the RS for Civil Protection and Disaster Relief (URSZR), from centralized database. The quality is questionable to a certain degree, since the separate databases were rarely maintained. The dominating problems were different database attributes, and missing or multiplied data (Komac et al., 2005) . At the end of the project there were 6602 slope mass movements in the database (Fig. 1) . 3257 of them are geolocated, meaning that their location is known. The final goal was to build a living database, which means that slope mass movement events would be periodically updated. The Landslide Information System consists of two different types of data; attributes and spatial data. The attributes are stored in Oracle database 9i2R (data were imported from different sources; dbf, excel, access) and Oracle Spatial is used for storing the location of slope mass movements. Other spatial data used in the system are stored on the file server (raster data -background maps, digital orthophoto, etc), or in Oracle Spatial (vector data -land and building cadastre, infrastructure, etc).
Landslide Information System
Landslide Information System (LIS) consists of three different modules, the Authorization module, the Attribute module, and the Spatial module. The users of the system can be divided into three segments: the administrator, internal users and external users (Fig. 2) .
The authorization module enables: ■ Managing the users and their rights (username and password) ■ Access to application ■ Controlling the digital certificates At the moment access is possible only with the SIGEN-CA digital certificate, since the data are stored within the government network. Special authorization module is used, developed by the Government Centre for Informatics that manages users and their access to the application. The use of this module ensures data safety. The system administrator manages the registry of new users and authorizes system access.
The attribute module enables: ■ Landslide registration (Fig. 3 ) ■ Changing data of landslides ■ Managing events on landslide ■ Searching landslides and date querying (Fig. 4) 
■ Managing attribute data
The system allows slope mass movement registration from the web application for all the users with the right of access (municipalities, URSZR, DRSC, etc). The slope mass movement registration is possible through the valid form in the application. In the landslide registration form the user enters basic data about slope mass movements, more detailed data about the movements if they are known, and defines the location of the slope mass movements. The latter can be defined by using the attribute module of the application (entering the coordinates) or by using the GIS WEB browser, where one can define the location directly on the map.
Each change of the data can be carried out only in the frame of a certain event (procedure), and is stored into the log files. The user himself can define the name of the event using the List of Values. Prior to modifying the data, the user must define the type of the event, the reason of the change and the date of the change. Every event is managed as an independent entity and it can be recalled in the same form as it was entered. All changes, entered by the external user, have to be confirmed or denied by the responsible person from ARSO. The user can change the data only for the slope mass movements, which he/she registered or are under his/her supervision.
All the events on the slope mass movements are stored in the History of Events files. In this way the system enables the administrator to follow all the events on every slope mass movement entered by users in the slope mass movement registry until today (Fig. 5) . An additional module for surveying landslide occurrence consequences by the users is also available (Fig. 7) . It enables the overview and tracking of the damaged objects or objects at risk with detailed description of damage.
Applications supporting the users' work consist of attribute and GIS modules connected to one system. Both modules are based on the multitier internet technology. The attribute module is created with the JSP (Java Server Pages) and runs on the Apache application server with installed Oracle Container for JAVA (OC4J). The GIS WEB module is developed inside of the Delphi environment with the ESRI MapObjects components for GIS. Also the Internet Map Server was implemented to support communication between the users and the GIS WEB module. At the user level the thin client in Java supports the GIS functionality.
The system was initially installed at the IGEA company but it was transferred to the Government Centre for Informatics in 2005. It uses the spatial data distribution environment of the Surveying and Mapping Authority of the Republic of Slovenia. The application can only be used with the SIGEN-CA digital certificate.
The initial testing was successful, but it is expected that some modifications and corrections would be necessary to optimise the database.
Conclusion remarks
It is believed that the use of the Slovenian National Landslide DataBase will bring great progress in the quick response to slope mass movement threats and in the field of slope mass movement prevention. Also, many useful scientific results can be achieved on the base of analysis of slope mass movement data. The data, stored in the Landslide DataBase, will serve as the basis for a better understanding of slope mass movements and will help the experts to build better models (simulations) of these natural phenomena. The data, and the results based on these data, will further serve for the production of the geohazard and georisk maps, which will gradually improve towards better prediction levels, with regular updating of the database.
